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ABSTRACT 

A new subspecies of Polygonum sawatchense Small is described and illustrated lor the forthcoming 
treatments ol the genus Polxgonum (Polygonaceae) in Flora of North America and Jepson Manual, 
Flora of California: Polygonum sawatchensc subsp. oblivium. Polygonum sawatchense is typified and 
its taxonomy and distribution in North America are discussed. 


RESUM HN 


Se describe y se ilustra una nueva subespecie de Polygonum sawiitchcnsc Small para los futuros 
tratamientos del genero Polygonum (Polygonaccae) en la Flora de Norteamerica y el Jepson Manual, 
Flora de California: Polygon u m scnyatc hcnsc subsp ohh vi um. Polygon u m samite hcnsc se ha 11 pit icado 
y se discute su taxonomia y distribucion en Norteamerica. 


INTRODUCTION 



Small (1893)described Polygonum sawatchense Irom some 
by Katherine Brandegee in Sawatch Range, Colorado, U.S.A., and deposited in 

ra n k 



CAS. When Hickman (1984) proposed to treat this species at subs 
within P. douglasii Greene, he observed that these collections were presumably 
destroyed during the earthquake and fire of 1906. He did not propose a lecto- 
type or neotype and instead adopted the epithet of the heterotypic P douglasii 
var. johnstoni i Munz, calling the subspecies P. douglasii subsp. johnstoni i (Munz) 
J.C. Hickman (Hickman 1984). He thus cited the holotype of P douglasii var. 
johnstonii when he made the new combination P. douglasii subsp. johnstonii 
(1 Iickman 1984). However, based on his annotations from various herbari 
CAS, DS, UC, RSA) later Hickman considered plants that agree morphologi¬ 
cally with the type of P. douglasii subsp. joh nston i i to be “intermediates between 
P. douglasii subsp. douglasii and subsp. johnstonii," whereas the type ot 
Polygonum douglasii var. johnstonii published by Munz(1935) isactually within 
the range of variation of typical P. sawatchense Small. In fact, Hickman (1993) 
shifted the meaning ol P. douglasii subsp. johnstonii to an undescribed taxon. 
During the preparation ol the accounts ol Polygonum s.str. for Flora of North 
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America and the lorthcoming revision ol thejepson Manual, Flora ol Califor¬ 
nia,it was concluded that Pstiwc/tc/icuscshould be accepted at the spec il ic rank. 


antsthat were referred toby I lickman (1993) as "P. doaglasi i subsp. johnslonii 
are described here as a new subspecies, P. suwatchcnsc subsp. oblivium. 


yy 


MATERIAL AND METHODS 


Descriptions and details ol distribution ol taxa are based on collections from: 

A, ALTA, CAS, DAO, DC, DS, G11, FJEPS, LL, MT, MTMG, NY, OAC, POM, QFA, 
RSA, SASK, TEX, UBC, UC, USAS and US. Stem papillae are easily observed on 
young stems or toward apices ol mature stemsand branches,at magnifications 
higher than SO. Measurements ol leaves, ocreae and petioles were made at the 
middle ol the main stem. The state characters, “flowers closed" and “flowers 


wide-open" were observed on herbarium specimens. I lowever, it should be noted 
that in lruit,l lowers are always closed. Description of perianth refers to the fruit¬ 
ing perianth, which was measured Irom the joint with the pedicel. Pictures were 
taken with a Scanning Electron Microscope Hitachi S-570 at 15 KV. Samples 
were collected I rom herbarium specimens within the holdings ol G11, NY and 
RSA; these collections were indicated with a in the lists ol representative 
specimens examined. Samples were coated with 30 run gold using an Emitcch 
K 550 Sputter Coater. 

Typificalion of Polygonum sawatchense 

A specimen collected by Brandcgce I rom the Sawatch Range, Colorado is de¬ 
posited in NY (00 32 38100, but it was not cited by Stnal 1(189 3) in the protologue 
and, furthermore, it is damaged. A neotype is designated below from one of the 
specimens cited one year later by Small (1894) as "nearly like the original in 
every respect.” 


Taxonomy 

I lickman 



a new taxonomic concept tor P.douglasii by includ¬ 
ing within it live other species: P. suwutc 7ien.se, P spcrgulariucformc Meisn. ex 
Small, P mujus Meisn., P nuttullii Small and Ruustiniuc Greene. 1 lickman (1984) 
justified these new combinations by the intermediate patterns of variation he 
observed between some ol the taxa: “intermediates sometimes out num her typi¬ 
cal forms.” For example, he reported such frequent intermediates between P 
douglusi i and P. suwatchcnsc (1 lickman 1984). However, even in this case Hick¬ 
man admitted later that they “both may grow together without local intergra¬ 


dation” (1 lickman 1993). We found that I liekman’s intermediates (in herb.) are 
in most ol the cases within the range ol variation ol each taxon, which has 
been 



’gonuni suwatchcnsc is more variable than previously 
known and two subspecies, one ol them formally undescribed, are recognized 
here. The two subspecies may partially intergrade in the areas ol sympatry. 
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Polygonum sawatchense Small, Bull. Torrey Bot. Club 20:213, pi. 156.1893. Type: 

U.S.A. Yellowstone Park, 1885, T. Tweedy s.n.( NEOTYPE, here designated: US!). 

a. P. sawatchense subsp. sawatchense (Fig. la) 

= Polygonum doughisi i Greene var. jo I i nst on 11 Muni. Man. So. Cal it . Bot. 131:3S>7. 1935; P ilotig/usi i 
subsp. johnston ii (Munz)J.C. Hickman, Madrono 31:250.1984. 

Polygonum exile Eastw., Proc.Calil. Acad. Sci. Ser. 3, Bot. 2:28b. 1902. 

Polvgonuin t rutndnms Coolidge, Madrono 20:256.1970. 

Stems green to brownish, usually branched from base, 4-50 cm long, glabrous 
(Fig. 2a), with smooth faces and sometimes narrow winged angles. Leaves; ocrcae 
glabrous; blades linear, narrow-oblong to oblanceolate, 15-45 x 2—8(—12) mm; 
margins usually revolute, glabrous (Fig. 2c); upper leaves abruptly reduced to 
scale-like bracts, or much longer than the flowers they subtend. Inflorescences 
axillary or of long, open spike-like racemes, 5-15 cm long; cymes (l-)2-4-l low¬ 
ered; bracts equalling, somewhat longer, or much longer than the I lowers, blow¬ 
ers closed; pedicels erect, 1 -4 mm; perianth (2.5-)3-3.5 mm, the tube 25-40% of 
the perianth length, the tepals naviculate (Fig. 2e), greenish or reddish with 
white or pink borders, with midveins unbranched or with a lew branches at 
base. Stamens 3-8; anthers pink to purple, 130-160 pm long. Achenes black, 
trigonous, 2.5-3 mm, ovate or elliptic, smooth. 

Distribution and ecology—CANADA: Alberta, Saskatchewan. U.S.A.: Ari¬ 
zona, California, Colorado, Idaho, Montana, Nevada, New Mexico, North Da¬ 
kota, South Dakota, Utah, Washington, Wyoming. MEXICO: Baja California. It 
grows in dry meadows, pastures, sagebrush and forests on sandy, gravelly or 

ocky substrates. Flowering Jun-Aug. 

It is important to emphasize that narrow-leaved plants regarded by I lick- 
man as intermediates between P. douglasii subsp. douglasii and his "subsp. 
johnstonii," belong in fact to P. sawatchense subsp. sawatchense. Even with this 
narrow circumscription, P. sawatchense subsp. sawatchense is variable. Typi¬ 
cal" P. sawatchense plants described by Small from the Rocky Mountains, Colo¬ 
rado are relatively dwarf, 6-15 cm tall, dull green-brownish with persistent 
leaves that gradually transform into leal -like bracts, 3-5 times longer than the 
flowers they subtend. Plants described as P douglasii var. johnstonii by Munz 
from San Bernardino Mountains, California are taller, to 50 cm, with caducous 
green-glaucous, basal leaves, sharply differentiated from the bracts, which are 


t 


equal to or up to 3 times as long as the I lowers they subtend. Elowever, we found 
a continuous transition between these two extremes, and a further subdivision 
of P sawatchense subsp. sawatchense is apparently not possible. Collections ol 
Patterson (1885) from the Rocky Mountains, near Golden, Colorado illustrate 
very well this transition. For example, Patterson 131 (UC, NY) collected from 
elevations ranging from 3000 to 3300 m is “typical.” Small himself observed 
that another collection (Patterson 128; NY, UC, US) from an elevation ol 1800 m 
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Fig. 1 . Polygonum sawatchense, general habit; a. P. sawatchense subsp. sawatchense , based on PA Munz & M. Johnston 
8506 (RSA), b. P. sawatchense subsp. obiivium, based on F.W. 0ettinger260 (RSA). 
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Fig. 2. a-b. Morphology of stem: a. Polygonum sawatchense subsp. sawatchense (scale bar = 0.5 mm), b. P. sawatchense 
subsp. oblivium (scale bar = 0.3 mm), c-d. Margin of leaves: c. P. sawatchense subsp. sawatchense, d. P. sawatchense 
subsp. oblivium (scale bar = 0.3 mm), e-f. Fruiting perianth: e. P. sawatchense subsp. sawatchense, f. P. sawatchense 
subsp. of>//V/um (scale bar = 1 mm). 
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"is more elongated and rather straggling”and that "thisdifference is most likely 
due to their unlike habitats and altitudes” (Small 1894). 

Representative specimens examined. CANADA. ALBERTA. Cypress Hills Region: Chappice Lake 23 


Jim 1940, /.H. Hudson 4421 (SASK). SASKATCHEWAN. Moose Jaw Region: Grasslands Lark,4 mi Sk o 
Val Marie, 17 Jul 1484 s I: R.Hoopci *////lMUSAS). Swift Current Region: Altawan, 44E14 30'N 104F55W 


8 



1444, /.H. Hinlson x40/ (SASK). U.S.A. ARIZONA. Apache Co.: 3.5 mi I: ol McNary, roadside, 
ponderosa pine forest, 1 3 Aug 1074, P.J. Rinhiiva 12343 if al. (I s. NY). Coconino Co.: Buell Springs 
Ranger Station, 7 300 It, Sep. IQ 36. R.H. Collom 599 (l JS); Idagsiatl. 2 Aug 1884, M.E.J o n cs 4 957 (RSA *). 
Cochise Co.:C hirieahua Mountains, Coronado Nal ional Forest, S base ol Bar loot Peak 8200 ft. 4 Sep 
1Q83, D. Wlinl & P. Eeln son s.n (RSA*): road to Rust let* Lark, 7600 11,14 Oct 1443, T.H. Kearnc\ & R.H 
decides 15104 (l 1C ). Gila Co.: Workman Creek Canyon, nearend ol car road. Sierra Ancha Mountains, 
5500lt.27 Aug LH6, E.W.GouLI 3754 ((>H). Greenlee Co.: Apache National Forest. 1 3 in i S of Siravhorse 

i j 


C '.ampuromul, )usi N ol Blue I ookoui. poiulerosa pine, 2H Jul l l >7 3, P.J. I’mkavii 112X0 A cl a IA US, NY). 


CALIFORNIA. Fresno Co.: I lutchinson Area. Piute Can von. 10 mi I: I : lore nee, 12100-12500 It 18 A ua 

o 

1433, C.H. Qmhell 5547 (RSA). Inyo Co.: 1 lead ol Wyman Canyon, White Mountains, 10000 It. 14 Jul 


1433, PA. A/ttnc 2/043(RSA ) Lassen Co.: I larvey Valiev,4 Jul 1434. 1.T Howell 12528(C 11. RSA*). Modoc 
Co.: NW side ol Indwell Mountain, 2.8 mi Not 8 mi creek on the road I rom I ake Annie, 30 |un 1484. 
A l ichm 884 / (RSA); I Hmcan I lorse Camp, 1 Jul 14 34. / 7 Howell /23/7(CI I. NS) Mono Co.: Sweetwater 


Mountains, site ol Star City, 8300 It, 12 Jul 1475, M. PePciher 5958 (RSA); Sierra Nevada, Little Lake, 
i 300 m, 20 Jul 1464, M. PePeeher 2I8MR8A). Nevada Co.: Hog Valley, 3300 11 \0 )un 1413, A.A. Heller 
1084j (JFLS, NY, l IS). Riverside Co.: Santa Rosa Leak, Virgin Springs. 7500 It. 14 Aug 1438, PA. Munz 
/.53.59 (RSA*). San Bernardino Co.: San Bernardino Mountains, bellow Hollar Lake. 8700 It 22 Ana 

O 

1422, PA Klunz 0190 (RSA*, l C). Tulare ((o.: 1 lead ot Monache Meadows on S Fork ol Kern River. 
8050 It, I 31 ill 1430. PA. Munz 149 94 (RSA); Mineral King, 8000 It, 14 Jul 1431 LS. Rose s.n (RSA, l IQ. 


Ventura Co.: Linos Mountain, 8400 It, 30 



1422. EW Pci rson 3223 (RSA) COLORADO. Conejos 


Co.: 7 mi N ol (Ymejos Campground, NW ol Antonito. 14 Jul 1432, WA. Weber 7802 (RSA*). Grant 
Co. : Roc ky Mountain National Park, 2.25 ini WSW ol Mount Bryant, granite soil origin 8300 It 4 

; O O 

Aug 14 to, Sowvcf W Runet 118b (UCJ. Gunnison Co.: 3 mi N ol Almont, on road to Crested Butte. 
8 )00 It, 2 Aug 1433, YY.A. YVe/nu 93/6 (GH, RSA, UC). Larimer Co.: Moraine Park. II Aug 1425. (»./:. 
( Hlerhoul 0404 (RSA*). Montezuma Co.: Mesa Verde National Park, near Cedar Tree lower ruins, ea. 


R.L Shaller 23307(G 



7100 It, 2(> Jul 1444. H Biiile\ W V. Biiilcy 3100 (UCJ. Rio Grande Co.: West Fork San Francisco Creek. 
I Vl Norte Ranger District, Rio Grande National Forest, 7 Aug 1484, B.ILM. Mooers 437 (NY). IDAHO. 
Blaine Co.: Ketehum. 5877 I t. 20 Jul 1411, A. Nelson &J.E Mocbndc 1246 (RSA). NEVADA. Clark Co.: 
t harleston Mountains, Charleston Park, 2270 m, 24 jul 1438, I W. Clokey 7901 CGI I NY, RSA*. I )C); 
Pipeline C anyon to Rainbow Palls, ho! Cathedral Rock, Charleston Mountains, 8200 11. 30 Jul 1438 
P Irani 243 (Cd I. NY, l JC). Elko Co.: Lamoille Canyon, Ruby Mountains, 20 |uI 1438. EW. Pennell £•• 

Humholdt Co.: Pine Forest Range, 11 mi N ol Leonard Creek Ranch. 6400 i t. 
27 )un 1464, N.H. Hol mg re n tS /.P. Reveal 1120 (Gil, NY. RSA*, UCJ. Mineral Co .: Cottonwood Creek 
( anyon, 4 mi below Faphan Meadows Mountain, Cram Rd., 7800 ft, 22 Jun 1440. P. brain 4109 (NY. 
LlC ). Nye Co.: Pine Creek Canyon, Irequent, gravelly sagebrush slopes. 20 Jul 1440, B Mugtt i n 1 & A / / 
llolmgicn 25801 (GFI, NY, 11C, US). Washoe Co.: 20 mi NF ol Gerlach, 5500 It. 20 Jun 1442. C Mi- 
Mil Ian & k.H KU Knight 14/ (N5 ) NEW MEXICO. C'atron Co.: between Luna and the Arizona border 
on Mwy. 180,14 Aug 1473, R. Spcl Ic n bctyC*-' M. Spc/Zenherg s.n. (NY). Cdiavcs Co.: Roswell,21 May 14 31 
A Nelson 11587 (1 JC). Colfax Co.: vk mitv ol Ute Park, 2200-2400 m 26 Aug 1416, PC. Standlcv 13847 


>S). Grant Co.: Li nos A It os Mount a ms, 24 Sep 1431, M.E. Jt>nes 28008 (RSA). Lincoln Co.: W hue Moun- 

/ \ i i 11 11 /*(. Standi ex s.n. (US) McKinley Co.: Zum Mountains, 8 mi 

F. ol I lwy. 32 on road to McC.alley inside Cibola National Forest, 16 Aug 147 3, R. Spcllenbcrg & M 
'spcllcnbciy s.n. (NY). San Miquel Co.: T. M, O'Connor Ranch, South Run Pasi lire, 6400 I t. 1.5 mi I : of 

!4oU (N\, RSA 4 ). Taos Co.: Apache Springs, Apache Peak, Carson 


I .is Vegas, 28 



1484, S.A. 
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Forest, 3000 m, 22 Aug 1923, YV.YV. lightest on 19102 (l IS). Valencia Co.: Mount Taylor, San Mateo Moun¬ 
tains, College experimental area, 20 mi E ol Grants,830011,4 Sep 19 33, K.l\ Parker 2.3.33(RSA*). UTAH. 
Grand Co.: Uintah and Ouray Indian Reservation, 39 mi S ol Ouray, along Weaver Reservoir Rd., 
8300 ft, 30 ]ul 1995, N.H. Holmgren cl ol. 2.309(G11, NY). Juab Co.: Ridge above junction ol Nebo Loop 
Rd. and Salt Creek Rd., 6400 It, I Jul 1983. K. I horne&J. Thorne 2523 (NY). Salt Lake Co.: Big Cotton¬ 
wood Canyon, 8000 11,17 Aug 1941, /.F Brent hie el ol. s.n. (Cl 1, NY. I IS). San Juan Co.: S side ol Abajo 


Mountains, 2000-2500 m, 28-29 Jul 1911, HA. Rydberg &' AX IGoi rett 927lKNY, US). Washington Co.: 
Pine Valley Mountains, 6760 It, 2 Aug 19(v, /.L Gentry Jr. 2250 (NY): Zion National Park, East Run 
trail. Echo Canyon, 11 Jul 1949, H Bailey &• V. Bai lev 2527 (UC). WYOMING. Crook Co.: Bear Lodge 

J *-* V » ' • 

Range. Reuter Canyon, 5 mi N ol Sundance, 5800 It. 12 Jul I960, C.L. Porter & M.W. Pot let 5279 (RSA 7 

O / 

UC). Fremont Co.: Togwotee Pass. 26 Jul 19 39./.E Brenchle 29-129 &' S.D. Mclleie (RSA, NY, UC. I S). 
Natrona Co.: Southern Powder River Basin, 10 mi SW of Walt man along Powder River, 6400 11,6 
1993. R.L Hartman 40486 (UC). Weston Co.: Black 11 1 1 Is. Elk Mountain Area, Clifton Can von. above 



Last Canyon, 47 



, 8 Aug 1984, //. Mat noli St 


> < 





MEXICO. BAJA CALIFORNIA: Sierra, San 


Pedro Martir. Dead Horse Meadow, SW end ol Yenado Blanco, 1/ Jul 1988, 5. Bout 202 8 et ol. (RSA ): 
Vallecitos Meadow, 2400 m, 26 Aug 1973, R. Moran 21127 (RSA). 

b. Polygonum sawatchense subsp. oblivium, Costea & larclif, subsp. nov. (Fig. 

lb). Type: U.S.A. California. Siskiyou Co.: Salmon Mountains. High Lake Basins 

* J C ' 


in the vicinity ol English Peak, Marble Mountain Wilderness Area, g 



v near 


meadow SE ol Torn Taylor Cabi n, elevation 670011,13 Aug 1967, h W. Ck'tt i n$cr 26 0 



(l lOLOTYPE: 


Polygonum ilouglcisii subsp. jolmsiomi auei. 


Polvgono sawatchcnsi subsp. sawati house a 11 inis sod caulisseabri-papillosiset lol i is oblongi-elliptic is 
vel ellipticis. mar 



osi dentieulatisdillen 


Stems green, simple or with a few branches I rom base, 5-1 5(-25) cm long, pap¬ 
illose scaberulous on and between ribs; papillae white, patent, dense, conic- 
cylindrical, 90-150 pm long(Fig. 2b). Leaves;ocrcae 4-10 mm,scaberulous, with 
the free part lacerate or disintegrating into a lew I i hers; blade elliptic to obi on g- 

and persistent at I lowering-fruit¬ 
ing stage, 8-20(-25) x 5-10 mm, acute at both ends; margins plane, papillose- 
denticulate; papillae similar to those present on the stems (Fig. 2d). 
Inf lorescences mostly axillary or il a terminal spicilorm raceme present, then 
less than 5 cm long; cymes-l-3(-4)-l lowered. At least some 1 lowers wide-open; 


el 1 iptic, gradual 1 y decreasing l n size 




pedicels 1-3 mm. Perianth 3-4 mm, the tube 20-30% ol the perianth length, 
tepals oblong-el I iptic, cucul late, naviculate and overlapping (Fig. 21), green ish- 
white or greenish-yellow (sometimes I lushed with purple) with white borders 


at base. Stamens 8; anthers 


the mid-veins greenish or brown, 
pink to purple, rarely whitish, 130-200 pm. Achenes black, trigonous, 2.6-3.3 
mm, elliptic to elliptic-ovate, smooth. 

Distribution and ecology— CANADA: British Columbia. U.S.A.: Calilornia, 
Idaho, Nevada, Oregon and Washington. It has the same ecology as subsp. 
sawatchense , but unlike the latter may also grow in shaded or moist places. Flow¬ 
ering jun-Aug. 


This taxon has been usually referred to as P.douglusii s 



nstonii 
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by I lickman 199 3). The protologueol P. douglasii var. johnstonii indicates only 
that it has erect pedicels, I mm long(Munz 1935). Hickman (1984) studied the 


holotypeol P. douglasi i var. johnstonii I mm 



&> Johnston 8506) when 


he included P. suwatchcnsc within his new subspecies ol P. douglasi i. I le noted: 
"the type shows several features ol subsp. douglasi t but it is closer to the ex¬ 


treme ol subsp. johnstonii so the latter epithet can be retained at subspccific 
rank” (I lickman 1984). I lowever,only almost 10 years later, in the Jepson Manual 
(I993)did it become apparent what 1 lickman understood by “subsp. johnstonii." 


are w 



I le described thistaxon as having"persistent leaves, all elliptie'd lickman 1993). 
This intrig tied us because Muni's holotvpc has caducous, narrow, oblong-lan¬ 
ceolate leaves. Fven Munz specified later (Munz Nr Keck 1968) that, except for 
the erect and short pedicels, P douglasi i var. johnstonii is like Pdouglasii (var. 
douglasi i), namely wit h narrow,oblong-lanceolate leaves. Apparent ly, I lickman 
changed the original meaning ol this name, Irotn the plants ol Munz, which 

the range ol variation ol typical P. suwatchcnsc, to a taxon that has 
not been lormally described. I hese plantsare called here P. sowntchem tc subsp. 
obliviiun. This conlusion induced Hickman to consider plants ol P. douglasii 
with broad leaves (var. lulijolium Greene), as well as typical plants ol P 
Stiwti t c h o nst\ to be intermediates "between subsp. douglusii and subsp. 
johnstonii" (I lickman, in herb.). 

I he steins ol Polygonum sawotchcnsc subsp. ohli vi uni arescaberulous-pap- 
i I lose (big. I b, 2b), the leaves are oblong-elliptic to elliptic (Fig. lb), papillose- 
denticulate on the margins(Fig. 2 d) and the flowers, at least some of them, are 
open. Polygonum suwatchcnsc 



a re 



. suwatchcnsc isent ire I v glabrous, the leaves 

> o 

ear to oblanceolate (Fig. la, Fig. 2a, c), and I lowers arc normal I v closed. 

o o 



, un 


The tcpal surface pattern of the two taxa is also different (Costea Osr 
published). Both subspecies occur in California, Idaho, Nevada and Washing¬ 
ton. I lowever, P suwatchcnsc subsp. suwatchcnsc is more widely distributed, 
extending I torn Mexico. Arizona and New Mexico to f tali, Wyoming, Montana, 

v / / r i ~ 


South Dakota, North Dakota and Canada - Albertaand Saskatchewan. Although 

O 

the two taxa arc usually distinct, intermediate variation patterns may occur in 
the areas ol sympatry, and this is why we treated them as subspecies. For ex¬ 
ample,glabrous plants wit h more or less broad and gradual ly decreasing leaves, 
as well as papillose-scaberulous plants with relatively narrow leaves, mav be 

^ / y 

occasionally encountered. 

y 

Mum, who described P douglusii var. johnstonii (1935), observed that this 
was dil I ere nt Irom Psawutchcuse subsp.(>hli viuin, but he usually identified the 
latter plants as P. uust i mac (e.g. Munz 18561, RSA). Polygonum suwatchcnsc subsp. 
ohhvtun, differs from P austiniac through its erect pedicels and much larger 
achenes. Polygonum suwatchcnsc subsp. oldiviuni has also been i requently con- 
used with P. minimum. I hey dil I e r in respect to the morphology ol leaves and 
ocreae, stems, size ol limiting perianth and achenes, as well as the pattern ol 
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epicuticular wax sculpture o! 



la & Tardil, unpublished). In par¬ 


ticular, P. minimum has leaves that are hardly reduced distal Iy, funnelform 


ocreae, 1-4 mm long, papillae on stems and ocreae arc conical, 
swollen base, and I lowers and achenes are usually much smaller. 



, with a 


Representative specimens examined. CANADA. BRITISH COLUMBIA: Road up to Wind)' Joe, Man¬ 
ning Park, roadside, 480(1 It, 4 Aug 1 057. K. Beamish 7856(GH*. UBO. U.S.A. CALIFORNIA. LI Do¬ 
rado Co.: meadow near fallen Leal Lake, 21 Jun 1920. A.M.Ottlcy 822 (NY). Humboldt Co.: Grouse 
Mountain, gravelly moisi Hat. 5000 It, 30 Aug 1933 J.P. Tracy 13023 (UC); 14 Jul 1935, /.R Tracy N0-12 
(UC). Modoc Co.: common in dry forest openings; with Abiesamcolor, Northern Juniper Woodland, 
7 mi North ol Fort Bid well, 615011,7 Jul 1955, Rj. Weather by 1608 (RS A). Nevada Co.: Cast le Peak, 31 
Jul 1903, A. A. Hcllcrs.n. (F, GH*, NY. RSA). Plumas Co.: Scattered annual growing in volcanic gravel 
with Purshia ( ridentata: Red Mr lores!, Bear Ridge near Taylor Lake; 7200 (t. 2 Jul 1955. RJ. Wealherbv 
1570 (RSA); ca. 0.5 mi below Red Rock lookout, ca. 8 mi S ol Susanvillc, bare reddish gravel and out¬ 
crop between road and dill, ca. 7000 1 1 , 3 Jul 1989, B. better 8 642 (UC). Siskiyou Co rocky sum mil. 
ridge road to Dead wood Lookout, mountains west ol Yreka, 25 )un 1952, M. (hvnbev & S.f Rreeee, h: 
.3.345 (NY*); Salmon Mountains, open site northeast side ol creek bed, Tom Taylor cabin, 9700 ft. LI 
Aug 1968, b\V. Oell inger471 (RSA); Paynes Springs, 2 mi SF from Medicine Lake, sand)' shallow-soil 
basins on recent lava I lows situated in Abie s magnified forest, 6550 I t, 20 Jun 1987, IXW. Taylor 9075 
(UC); Grass Lake, 18 J ul 1948. H.I.. Mason 156251 RSA*, UO.Truckec Co.: 1/2 mi W ol 1 .ake Van Norden, 
7000 11, 22 Jun 1934, N. breach 478 (RSA). IDAHO, lilmore Co.: W side Lava Mountain at headwaters 
ol Russell Gulch, Boise National Forest N ol Smith Prairie, sandy soil on granite, dry shade ol forest, 

/ o / 

7500 It; 15 Jul 1981, B. brlter &-J.W. Crimes 455/ (NY, RSA*). Valley Co.: Dry slope 3 mi N and W ol 
Payette Lake,6000 11.25 Jun 1946, CL Hiteheth h & C.V. Muh lick 1597 / (N Y ). NEVADA Elko Co.: among 

sides above Maggie Summit, Bull Run mountains; with Pnuiusand Amelaneh icr: 
6700 It; 20 Jun 1980, J.W. Crimes et al. 1640 (NY*). Humboldt Co.: Sonoma Range, Water Canyon, 
sandy steep F lacing slope with sagebrush; I requent, 6800 11,10 Jul 1964, N.H. Holmgren &J.L. Reveal 
1374 (NY*); Jackson Range, ca. 50 mi \\ NW ol Winnemucca; halfway up road to mines at head ol 
Jackson Creek, dry NW I act 



s on 




ween streamlet and rim rock outcrops; 2100 m, 14 Jun 1987, B. 
lirtter 7/46 et al (RSA, UC). OREGON Woods. Achoco Forest. 22 Jun 1932. Mb. Peck 17068 (NY*). 
Grant Co.: Malheur National Forest; Stravvbcrrv Mountain Wilderness, on Strawberry Mountain, 

J J 


woods ol Pseudotsuga . Abies grand is. I.anx and Pinus . 6500 It, locally abundant on dry slopes, 12 
July 1973, M.H Denfem3Ji88(US); Aldrich Mountains, slopes between Fields Creek summit and Fields 
Peak, 5500 It, 20 Jul 1962. A.R. Kruckeberg 5465 (l C). Josephine Co.: common in a neglected field, 
summit ol the Siskiyou Mountains, yellow pine belt, 4500 It, 21 Jun 1922, A.A. Hcllcrs.n. (F, NY*); 
Oregon Caves, 6000 f t, 24 Jun 1934, H.b. Pat ks 4892 (l C). Lake Co.: dry 1 lat under aspens and pines 
near meadow; Willow Creek Forestry Camp, Warner Moun'ains; 58001 1 , 24 Jim 197 3, P.A. Mu nz .18561 
(RSA*). Maihew Co.: Juniper Springs, 1 350 m 15 ]un 1896. J.B l.eiberg 2275 (UC). WASHINGTON. 
Asotin Co.: open slopes along ridge leading N ol Big Butte on the breaks ol the Grand Ronde River, 
5000 1 1 . 3 Jun 1939, bG. Meyer 1622 (GH*). Okanogan Co .: lower wooded slopes of Billy Goat Moun¬ 
tain, 4000 11,10Jul 1934 J.W. Thompson 10891 (NY ). Wallowa Co.: Ice Lake Trail, Wallowa Mountains, 
26 Jun 1936, A. bast wood & J.T. Howell (NY). 
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